Dose-dependent bimodal effect of low-level lead exposure on the developing hippocampal region of the rat: a volumetric study.
The hippocampal region is known to accumulate experimentally applied and environmentally occurring lead and to be implicated in lead-induced behavioral deficits. With the intention of investigating morphological changes resulting from the lower range of exposures that produce behavioral alterations in laboratory animals, the volumes of hippocampal components were determined in groups of rats exposed from postnatal days 0-21 to different concentrations of lead through the maternal water supply (initially 109 ppm, subsequently replicated with 109, 218, 436 and 872 ppm). Significant effects were found in the mossy fiber zone, the granule cell layer and the commissural-associational zone of the dentate molecular layer of the group exposed to 109 ppm lead and the pyramidal cell layer of regio inferior (CA3) of Ammon's horn in the group exposed to 218 ppm lead. These results provide evidence that lead primarily affects newly formed neuronal components. In contrast to the results of previous studies, which used larger exposures to lead, the components affected in the group exposed to 109 ppm increased in volume. In addition, no significant effects were observed in the groups exposed to 436 and 872 ppm. Based on these findings and additional evidence from the literature, it is concluded that lead has a dose dependent bimodal influence on developing hippocampal components. While the volumetric changes related to lead were of the same magnitude and direction in the initial and replication studies, the absolute volumes of the affected hippocampal components were different. The differences in "baseline" values in the two studies are more likely related to differences in prenatal conditions.